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OQATBD SAND QRaINS 



The pKsent invention relates to a particulate material consisting of sands grains 
coated with a fliennoplastic polymer to provide a loose material with properties 
suitable for use as a suifecing composition, in particular for sports surfaces such as 
fields of artificial grass. The invention further relates to a method of producing such 
particulate material and a sports surface wherein the material is used. 
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Background 

Surfece compositiofts for sports surfaces, such as artificial gtass lawns, horse rmming 
tracks or the Hke, are weU known. DetaUed standards axe given for the sports 
surfeces to provide the conect properties for e.g. elasticity and resistance, ©.g. fbt 
football plying surfeces. Federation Intemationale de Football Association (FIFA) 
have prepared the FIFA Quality Concept for Artificial Tuif. 

Synthetic turf for providing artificial grass is known from GB^A-2 348 890. in which 
a pile febric is partly submerged in an infiU layer of particulate material, comprising 
a mlxttnre of silica sand and ciyogenicaUy ground rubber particles. Hie ratio of sand 
to rubber varies depending on the use of the artificial grass, but &t foofbaU playing 
suifices is it known to use a 10 mm layer of sand, covered by a 20 mm layer of 



rui 



A drawback of this composition is fliat a relatively large amount of ground rubber is 
use^ making the artificijd grass costly to establish. 

25 

A sports surface comprising a pile fabric partly submerged in a layer of sand coated 
witii a rubber is described in EP-A-0 377 925. The coating is a polymeric coating, 
such as an aqueous emulsion of a synthetic rubber, i.e. latex, to which the sand, 
heated to a temperature of about 140' C is added. Melting of a polymeric material is 
30 suggested as an alternative. Ihe coating constitutes 0J2 to 10 % by weight of flie 
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sand, preferably 1 to 7% by weigbt. The sand is of a grain size of less than one 
fflillimetre and a mean dimension wifiiin the range of 250 to 850 micron, 

Anottier meUiod of preparing a polymK coated sand material is disclosed in EP-A-0 
5 466 514, relating to a material for mse in riding-grounds, in which the coating 
material is a caiboxyl or anhydride containing olefin polymer and/or an oxygen 
containing wax. The coating material constitutes 0.1 to 10 % by weight of the sand, 
and the sand is heated to 100*-180'C, prefeobly 130?C prior to mixing with the 
coating. The grain size of the sand is maximal 2.36 millimetre. A wide range of 
10 suitable materials is disclosed in the application. 

Yet another method is disclosed in BP-A-0 419 170, wherein sand is coated or 
treated with a binder comprising a free flowing extender oil wifli a viscosity 
transition below -5T wilh a synthetic polymeric material dissolved or dispersed in 
15 tiie oiL 

The object of the pwaent invention is to provide a loose, particulate material that is 
less expensive than the mixture of ground robber and sand but has comparable 
properties for use in particular for forming a sports suifeco, in particular an artificial 
20 grass field. 

This object is obtained \yy the material according to the present invention, in -w^ich 
sand grains are coated with a thermoplastic polymer that has the combined properties 
of a relatively high melt index in the range of 20 to 40 grams per 10 nnnutes, and a 
25 relatively low hardness, being a Shore A hardness in the range of 40 to 90. By this 
.uncommon combination of properties, it has been found that excellait properties of 
the end product are obtained, with regard to mechanical properties and wear 
resistance, and the product may be produced with low costs in a specially developed 
process in yMch standard manu&cturing equipmait can be used. 
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Ofher advantages of the present invention will be disclosed in flxe foIlo\nng 



desci^tion and exanq>le. 



BlUBF OBSCRimON OF THE INVENTIOhr 

5 The present invention relates to a loose, particulate matarial consisting of silica sand 
grains coated with an elastomcric coating material. Hie silica sand is hard sand, and 
the most preferred type is quartz sand. By a loose, particulate mataial is understood 
a material that can be poured and in which only a few grains may be bonded 
togettier. The particulate material may, depending on die manufecturlng process, 

10 consist of a fraction of particles of a size in the order of the grains, and a fraction of 
larger particles of an order of size of e.g. 10-20 times the diameter of the grains. The 
particulate material of the present mvention may be one of ^e two fractions or a 
mixture thereof and it is preferred that the material consist of the first mentionBd 
fraction only. In a partiinilar embodiment, the particulate material is m the fomi of' 

15 lai:^, loose flocks, the size of an order of size of e.g. 20-40 thnes fbo diameter of the 
grains. 

The coating material conqirises a thermoplastic polymcac of a melt mdex of 20-40 
g^lO min, preferably withm the range of 25-35 g/lO min, and Shore A hardness of 
20 40-90, preferably within the range of 50-80, most prefeixed within the range of 60- 
75. The melt mdex is measured as grams of melt in 10 minutes according to the test 
procedure defined in the ASTM standard Dl 238 Procedure A. 

The coating material, ipiliich may comprise other mgredients than a thermoplastic 
25 polymer, e.g. wax, constitutes only a minor fraction of the material, such as 2-8 % by 
wei^ of the silica sand, preferably 4-6 % by weigjht of the sand. Preferably, the 
thermoplastic polymer comprises 2-8 % by weight of the silica sand, preferably 4-6 
% by weight 
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The silica sand^ such as quartz sanely is in a preferred embodiment of the present 
invention^ of an overall diameter in &e range of 0.1 nun to 2 min> preferably in the 
range of 0.2 nmi to LS mm, and most preferred hi the range of 0.4 mm to 0.9 mm. 



5 The present invention further relates to a method of producing a loose^ particulate^ 
coated bulk material, such as the one described above, the meAod comprising the 
steps of 

heating a portion of silica sand to a teixqiemture vatliin file range of 200^ to 
3.00° C, preferably of 230* to 270% 
1 0 placing said portion of sand in a mixer comprising mixing means, 

adding a portion of a thermoplastic polymer to the content of the mixer imder 
continued operation of the mixing means, 

adding a predetermined amount of water to the content of the mixer under 
continued operation of the mixing means, and 
15 directing an airflow ittraugh the content of the mixer so as to lower the 

tempemture thereof 

By heating the sand to such high temperature, a very advantageous and even 
distribution of the coating is obtained By adding water to the mixtare of sand and 

20 the thermoplastic polymer, a rapid cooling to just above lOO^C may be obtained, 
whereby the distribution as well as the properties of the coating is secured- The water 
is dried out of the mixture by means of the airflow through the content of the mixer 
and the temperature is lowered further, e.g, below 80* C, preferably below 60* C, so 
that the coated grains ate no longer mutually bonded and a loose, particulate product 

25 is obtained. 

The predetermined amount of water may be J to 15 % by weight of the sand, 
preferably 5 to 10% by weight of the sand, such as from 6.5 to 8.5%. 
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The present invention furflier relates to a sports surj&ce comprismg a loose, 
particulate material as described above, m which the sports surfece may be a ridiag- 
groxmd or the like, or the material may be used as part of an artiJBdal grass lawn, 
comprising a pile &bric which is at least partly submerged in a layer of said loose, 
5 particulate material. 



Also, the present invention relates to a method of providing a sports sur&ce, whorein 
coated grains as described above are spread in a layer on a sur&ce, in particular 
wherdn the coated grains are spread on a pile &bric to form a layer in which the 
1 0 &bric is at least partly submerged. 



The material is furthermore suitable for use in e.g. playgrounds as a safety $ur&cei, 
and tt has proven to be advantageous to apply the material according to the pt^ent 
hiv^tion as sand blasting material for use on relatively soft surfaces as aluminium, 
15 brick feoings etc. The inertia of the material is high due to the relatively high density 
of file sand grain, and the softer coating distributes the kinetic energy of the particle 
more evenly on the impact area, causing less damage to the surfece whereas loose 
parts on the surfece, such as paint or dir^ is removed efficiently, 

20 EXAMPLE 



An example of a material according to the present invention manufactured by means 
of a method according to the present invention is given below. 

25 A batch of 500 kg quartz sand of a grain size fiom 0.4 millimetres to 0.9 millimetres, 
i,e. sand that passes a sieve with 0.9 mm openings but not a sieve with 0.4 mfn 
opoiings, was heated to about 250"^ in pre-heating unit When the temperature was 
reached, tibe sand was let into a mixer having a mixing contamer of a co^lindrical 
hmer cross-section^ in which mixing means under continuous operation caused 

30 agitation of the content of the mixer. An amount of 25 kg, 5% by weight of the sand, 
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of a thennoplastic polymer in pellets of approximately 3 millimetres diameter was 
added to the mixing container and the agitation by means of ttie mixing means was 
continued. 

The Aermoplastic polymer was an Engage® 8400 polyolefin elastomer produced by 
5 DuPont Dow Elastomer. The material is an ethylene alpha-olefin copolymer with 
24% octane comonomer, a melt index of 30 g/10 minutes and a density of 0.870 g/cc. 
The polymex is meant for injection moulding, and the properties of the moulded 
material is given as a tensile yield of 13 MPa. a tensile elongation above 1,000. a 
Shore A hardness of 72. and a flexml modulus of 22 MPa and 1 8 MPa in tangent 
10 and secant, respectively. The Vicat softening point is given as 41°C. 

After about 20 minutes, the polymer coating of the grains was considered to be 
homogeneous, and 37.5 Utres of water, 7.5% by weight of ttie sand, was added to the 
mixing container and mstantly lowered the temperature under the development of 

15 steam. After 3 minutes of agitation, an airflow of ambient air at ambient temperature 
of 22'C was directed through the content of the mbter, causing the water to 
evaporate and the steam to be ventilated out of the mixmg container. The airflow was 
continued until fte temperature of the content of the mixing container was about 
eO'^C where after the content was let out onto a shaking sieve with openings of 2 

20 millimetres. 

The output from the mixer consisted of a first ftactiou of particles of a size in the 
order of the grains, and a second ftaction of Isirger particles of a diameter of 4-18 
niiUimetres. The first fraction constituted about 90% by weight of the total weight of 

25 the content of the mixing container, and almost the entire first fiaction consisted of 
single, coated grains. The larger particles of the second fiaction may by application 
of a moderate pressure be transformed into large, loose flocks, the size of 10-40 
ttullhnettes in diameter, which have proven to be very suitable for horse-riding 
surfeces. If a higher pressure is appUed to the larger particles togetHer with a shear 

30 fbrce,tiiey may be ttansfiwmed to particles ofttie first fraction. 
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Alternatively to the above^escribed batch process for pioducmg the particiUate 
material of the invention, a contiauoas process in e.g. a rotating oven could be 
applied 
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Claims 



1. A loose, particulate matraial consisting of siKca sand grains coated 'srith an 
elastomeric coating mateaial, wherein tiie coating material comprises a fliennoplastic 

5 polymer having a melt index of g/10 min and Shore A hardness of 40-90. 

2. A material according to claim 1, wherein the coating material consatuws 2-8 % by 
weight of the sUica sand, preferably 4-6 % by weight. 

10 3. A material according to clwm 1 or 2, wherein the thermoplastic polymer 
comprises 2-8 % by weight of the silica sand, preferably 4-6 % by weight. 

4. A material according to any of claims 1-3, wherein the siUca sand is of an overall 
diameter in ihe range of 0.1 mm to 2 mm, preferably in the range of 0.2 mm to 1.5 

15 njm,andmostpreferredinflierangeof0.4mmto0.9nMn. 

5. A material according to any of the preceding claims, wherein flie melt index is 25- 
35 ^lOmia 

20 6. A material according to any of the preceding claims, wherein the Shore A 
hardness is 50-80, prefiarably 60-75. 

7. Method of producing a loose, particulate, coated hulk material, comprising the 

steps of 

25 heating a portion of siUca sand to a tenq)eratore within fte range of 200° to 

. 300° C, 

placing said portion of sand in a mixer comprising mixing means, 
adding a portion of a thermoplastic polymer to the content of the mixer under 
continued opemtion of the mixing means. 
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adding a predetennined amount of water to the content of the mixer under 
continued operation of tiie mixing means, and 

directing an airflow through the content of the mixer so as to lower Ihe 
temperature thereof 

5 

8. A method according to claim?, wherein airflow is contmued until the ten^eiature 
of Ae content of the mixer is below 80* C, preferably below 60* C. 

9. A method accordmg to claim 7 or 8, wherein the predetennined amount of water is 
10 3 to 15 % by weight of the sand, preferably 5 to 10% by weight of the sand. 

10. A method according to any of claims 7 to 9, wheiein the theimoplastic polymer 
has a melt index of 20^0 g/10 mxn and Shoie A haidness of 40-90. 

15 11. A method acoordh^g to any of clahn 7 to 10, wherein the th«moplastic polymer 
comprises 2-S % by weight of the silica sand, pmferably 4-6 % by weight 

12. A method according to any of claims 7-11, wheiein the silica sand is of an 
ovenUl diameter ia the range of O.I mm to 2 mm, preferably in the wage of 0.2 mm 

20 to 1.5 mm, and most prefbrred in the range of 0.4 mm to 0.9 mm. 

13. A method according to any of claims 7-12, wherein the melt mdex is 25-35 g/lO 



14. A method according to any of clahns 7-13, wherein the Shore A hardness is SO- 
SO, preferably 60-75. 

15. A sports surface comprising a loose, particulate material according to any of 
claims 1-6. 



30 
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16. A sports stnfece according to claim 15. ferflier coniprising a pUe ftbric which is 
at least partly submerged in a layer of said loose, particulale material. 

17. A metibiod of providiiig a sports suifece, wbereia coated grains according to any 
5 of claims I to 6 are spread in a layer on a surfece. 



18. A method accoitUng to claim 17, wherein the coated grains are spread on a pile 
febric to feim a layer in which the fabric is at least partly submerged. 



10 
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ABSTRACT 



A particulate material is disclosed consistitig of sands grains coated with a 
thermoplastic polymer having a melt index of 2(M0 g/lO mm and Sho« A haidness 
5 of 40-90. to provide a loose material with properties suitable for use as a soiling 
composition, in particular for sports suifices such as fields of artificial grass. A 
method of producing such particulate material is fiirthennore disclosed, in which the 
sand is heated to a temperature within the range of 200° to 300* C and mixed with a 
portion of a thetmoplastic polymer, where after an amount of water is added to the 
10 mixture under continued operation of the mixer, and an airflow finaUy is directed 
through the content of the mixer so as to lower the temperature thereof. 
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